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ABSTRACT… Objective: To Assess and compare different types of color blindness in primary school children also to appraise 
the self-awareness levels regarding this ailment amongst them. Study Design: Cross Sectional study. Setting: Different 
Primary Schools of Karachi in Collaboration with Department of Physiology, Jinnah Medical and Dental College Karachi. 
Period: 1st October 2020 to 1st December 2020. Methods: 146 primary school children of both genders aged between 5 to 
12 years were assessed by prescribed questionnaire and Ishahara Chart for color blindness. Result: Out of the 148 students 
who underwent screening, only 16 were diagnosed with color blindness, indicating a prevalence of 10.8% among primary 
school children in Karachi. Of these 16 students, males exhibited a higher incidence of color blindness (56.25%) than females 
(47.35%). Conclusion: The incidence of color blindness is higher in males than females with significant association with 
family history and night blindness. Colour blindness unawareness also significantly found in this study. It is recommended 
to have an eye checkup at the start of school and to have regular eye examination to avoid any hindrances and get the right 
help.
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INTRODUCTION
A class of degenerative retinal illnesses with 
clinical and genetic diversity is known as retinal 
dystrophies (RD). In progressive diseases, 
common manifestations include colour blindness 
or night blindness, anomalies in peripheral vision, 
and eventual progression to total blindness.1 
According to the WHO’s 2009 report, 6 million 
children under the age of five are estimated 
to be night blind in Pakistan. In Pakistan’s 
NWFP, children between the ages of 6 and 12 
are evaluated for their risk of developing night 
blindness and colour blindness. In Karachi, 
most primary school pupils and youngsters—
nearly 20%—are affected by these ailments.2 The 
medical condition of being unable to distinguish 
between colors clearly in environments with 
adequate lighting is commonly referred to as 
color blindness. According to the trichromatic 
theory of color vision, the three classes of cones 
in the human eye are only partially stimulated by 

light of different wavelengths.3

Color blindness is classified into three types: 
i) protanopia, where the red cone is missing, 
affecting 1.01% of men and 0.02% of women, 
ii) deuteranopia, where the green cones are 
missing, affecting 1.27% of men and 0.01% of 
women, iii) tritanopia, where the blue cones are 
missing, and it is the most uncommon form of 
dichromacy, affecting only 0.0001% of males. As 
color blindness is primarily a hereditary illness, 
its incidence varies by race and geographical 
region.4 It is passed on via the X chromosome 
and is therefore more common in men who only 
have a single X chromosome, than in women, 
who have two X chromosomes.5 Early detection 
of color vision deficiencies in children can help 
improve their quality of life and enable them to 
reach their maximum potential. It is crucial to 
recognize color vision defects when it comes to 
choosing a career, and tests must be conducted 
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during secondary schooling. However, to avoid 
disadvantaging affected children, there is 
sufficient evidence to support testing at school 
entry.6 Despite the importance of identifying 
color vision deficiencies, a significant majority of 
schoolchildren are unaware of their color vision 
status, and untreated CVD could negatively 
impact a student’s academic performance.7 The 
Ishihara test is used often in practise because 
it is easy to administer, generally accessible, 
and intended to screen for congenital colour 
vision anomalies. Each plate has a matrix of 
dots organised to represent a centre form or 
number that the participant is asked to identify. 
The test plate is followed by 16 plates. Normal 
participants will be able to read all the numbers, 
but a person with a color blindness will only be 
able to recognise some of the digits. The impact 
of colour blindness on one’s work, health, and 
emotions are extremely important.8

In Pakistan, there is a dearth of data available 
on the frequency of color blindness. Specifically, 
there is insufficient statistics available on color 
blindness for school-going children in Karachi. 
The purpose of this study is therefore to identify 
the current incidence and prevalence of color 
blindness among school children in Karachi as 
well as to evaluate the awareness of this condition.

METHODS
This Cross-sectional was conducted in different 
primary schools of Karachi in collaboration 
with department of physiology, Jinnah Medical 
and Dental College, Karachi from October 
2020 December 2020. The Hospital’s Ethical 
Committee granted approval, as evidenced by 
Letter no 00054/20. Furthermore, written consent 
was obtained from the parents or guardians of 
all participants involved in the study and they 
all study participants were evaluated through 
questionnaire about demographic profile as age, 
gender, ethnicity, and history of eye disorder. 
Ishahara Chart was used to evaluate color 
blindness. 

The data was inputted into Statistical Package 
for Social Sciences (SPSS) version 20. The 
qualitative variables have been presented in the 

form of frequencies and percentages, while the 
quantitative variables have been presented as 
mean and standard deviation in study participants.

RESULTS
A study was conducted to assess the prevalence 
of color blindness among primary school children 
in Karachi. The sample consisted of 148 children 
aged between 5-10 years, who were screened 
across four primary schools. Of the sample, 75 
were male students and 73 were female students. 
The screening revealed that 16 children were 
afflicted with color blindness accounting to a 
prevalence of 10.8% among primary school 
going children in Karachi. It was comprising 
of 9 (12 %) males and 7 (9.6%) females color 
blind children. There were 6(28.6%) out of the 
16 color blind students were with found positive 
family history by a significant p-value of 0.013. 
This study was showing 12 (8.1%) color blind 
students had predominant red isolated and other 
color blindness, while 7 were screened for green 
isolated and other color blindness. Our study 
revealed a significant p-value of <0.001 for green 
and red color blindness association of 7(5%) 
children out of the 148. A significant correlation 
between color blindness and night blindness was 
found in 11 out of 16 color blind students (p-value 
= 0.002). A number of participants in current 
study were found unaware of their color blind 
illness with significant p-value of <0.001. 

Variable Frequency (n) (%)
Gender
Male 75 (50.7%)
Female 73 (49.3%)
Religion
Islam 138 (93.2%)
Christian 10 (6.8%)
Ethnicity
Sindh 88 (59.4%)
Others 60 (40.5%)
Consanguinity
No 110 (74.3%)
Yes 38 (25.7%)
Family History of color blindness
No 127 (85.8%)
Yes 21 (14.2%)
Color Blindness
Yes 16 (10.8%)
No 132 (89.2%)
Table-I. Basic characteristics of the study participants
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Variable
Colour  

Blindness
Absent

Colour  
Blindness
Present

P-Value (a)

Gender
Male 66(88.0) 9(12.0)

0.637
Female 66(90.4) 7(9.6)
Family history of colour blindness
No 117(92.1) 10(7.9)

0.013* b
Yes 15(71.4) 6(28.6)
Tends to confuse colour
No 123(96.9) 4(3.1)

<0.001* b
Yes 9(42.9) 12(57.1)
Finds difficulty in differentiating colour
No 116(98.3) 2(1.7)

<0.001* b
Yes 16(53.3) 14(46.7)
Night blindness
No 92(94.8) 5(5.2)

0.002*
Yes 40(78.4) 11(21.6)

Table-II. Association of colour blindness with basic 
characteristics

Green 
Color 

Blindness

Red Color 
Blindness 

Absent

Red Color 
Blindness 
Present

P-Value b

Yes 134 (95%) 7(5 %) <0.001*
No 2(28.6 %) 5(71 %)

Table-III. Association of red colour blindness with 
green colour blindness

DISCUSSION
A class of degenerative retinal illnesses with 
clinical and genetic diversity is known as retinal 
dystrophies (RD). In this progressive diseases, 
common manifestations include colour blindness 
or night blindness, anomalies in peripheral vision, 
and eventual progression to total blindness.1

According to the WHO’s 2009 report, 6 million 
children under the age of five are estimated 
to be night blind in Pakistan. In Pakistan’s 
NWFP, children between the ages of 6 and 12 
are evaluated for their risk of developing night 
blindness and colour blindness. In Karachi, most 
primary school pupils and youngsters—nearly 
20%—are affected by these ailments.9

Colour Vision deficiency (CVD) aka colour 
blindness affects about seven to eight percent 
of the population. The majority of colour vision 
deficiency affects males with less than 1% 
affecting females.10 We conducted this study 
to asses color blindness prevalence in primary 
school children in Karachi.

One of the studies is showing prevalence of 
3% to 8% in various cities of Pakistan, which is 
very close to our findings.11 One of the studies 
is showing same finding like our study of male 
children predominance than female.12

In our study prevalence of color blindness in 
children was found 10.8 %. Prevalence of colour 
vision deficiency in European Caucasians 
is about 8% in men and 0.4% in women. In 
Chinese and Japanese, it ranges between 4% 
to 6.5%. However, there is marked difference in 
prevalence of colour vision deficiency in males 
and females of Europeans and Asian population. 
6 Few prevalence studies have been reported 
from various regions of world. The estimated 
prevalence in Turkey is 7.3%, Iran 4.7%, India 
2.8% to 8.2% (ethnic variations), and Saudi Arabia 
2.9%.16

Another research work Studies undertaken in 
Southern Ethiopia and Pimpri and Pune was 
showing frequency as like this current study 
frequency of color blindness as 10.8%6,7

Male predominance than female was one of the 
important result of our study. A Published study 
result are comparable with our findings of the male 
children predominance in color vision deficiency 
because CVD related to X chromosome.11

One of clinical research findings is consistent with 

Figure-1. Percentages of different types of color 
blindness
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the findings of our current study and indicated 
that male children had more prevalent color vision 
impairment than female children.13

The result of a study conducted in the Republic 
of China shows that male children outnumber 
female youngsters like the outcomes of recent 
research study.14

A significant (p 0.05) positive correlation between 
family history and color blindness was found 
in this study. A published study with findings 
that are consistent with our own suggests that 
color blindness and family history are strongly 
correlated.15

One of the clinical research studies that has 
been published indicates a positive association 
between family history and color blindness, 
which is coherent with the findings of our current 
study.15

In our study we found out that there was an 
association of color blindness with night blindness. 
With p value significant (p-value=0.002).so one 
of the pioneering findings in our research study 
was the discovery of night blindness association 
color blindness and only scanty data is present 
about this association.
 

In our study we found out that some of them were 
not aware of their illness of color blindness and 
it was statistically significant. Similar finding was 
present in one of published study conducted in 
Kingdom of Saudia Arabia.16

The importance of color vision deficiency 
awareness was also emphasized in one of 
published articles showing the same level of 
ignorance of this illness as in our study result.17 
In line with our current study findings, another 
research publication has revealed a notable lack 
of awareness regarding color blindness among 
the participants of the study.18

One of the research findings was showing more 
prevalence of Red green color blindness than 
other types of color blindness as like our current 
study outcome.19

A clinical study has demonstrated a rise in 
the prevalence of red-green color blindness, 
which aligns with the outcomes of our own 
investigation.20

The results of our study may not be comparable 
to those of the school study conducted in a rural 
environment because it was a screening study 
performed in an urban context. Additionally, we 
were unable to further break down refractive 
defects into subtypes because to time constraints 
and practical challenges. Between public and 
private schools, there is a significant disparity in 
sample size. Ishihara chart tests for color vision 
can miss detecting a lesser variation.

CONCLUSION
Prevalence of color blindness in primary school 
children of Karachi is 10.8%. The percentage of 
color vision deficiency was found higher among 
males as compared to females. Sex, religion, 
consanguineous marriage between parents, 
myopia and positive family history and night 
blindness are factors found to be related with the 
children’s color blindness. This study also revealed 
a significant lack of awareness of color blindness. 
Hence, it is imperative for children to be screened 
at the time of school admission for any visual 
defects so they may be helped accordingly. In 
addition to this, awareness of color blindness 
should be enhanced by conducting routine color 
vision screenings at schools which will ensure 
that affected individuals recognize their limitation, 
acclimate, and orientate their choice of future 
careers. 
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